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[57] ABSTRACT 

A display control system with a control of background 
luminance or color data applicable for a personal com- 
puter with a paper-white type display device includes a 
character video signal generation unit, a background 
luminance setting register, a video enable signal genera- 
tion unit, a video signal priority unit, and a video signal 
synthesis unit A first video enable signal from the video 
enable signal generation unit controls the supply of the 
video signals to the video signal priority unit. A second 
video enable signal from the video enable signal genera- 
tion unit controls a display of background in a back- 
ground luminance tone or color designated by the back- 
ground luminance setting register for an intermediate 
range when the character video signal is absent. 

2 Claims, 8 Drawing Sheets 



DISPLAY PLANE 



CHARACTER 



J 



EDGE RANGE 
INTERMEDIATE RANGE 
PICTURE RANGE 







Bi Ci Di 






A2B2C2D2 






A3B3C3D3-- 






Q A □ 




I 



GRAPHIC 



06/07/2004, EAST Version: 1.4.1 



U.S. Patent May2,m» Sheet 1 of 8 4,827,251 

Fig. I 
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Fig. 3 
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Fig. 3B 
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Fig. 4B 
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priority unit for determining a priority between a plu- 

DISPLAY CONTROL SYSTEM WITH CONTROL rality of video signals to produce a priority selected 

OF BACKGROUND LUMINANCE OR COLOR video signal; and a video enable signal generation means 

DATA for generating a first video enable signal for a character 

« a />rr /"< Tt s~vt t%.tt*x rt « Tv « ^^vt 5 ^S 0 ^ generated from the character video signal 

BACKGROUND OF THE INVENTION generation unit and a second video enable signal for the 

1. Field of the Invention background luminance signal or the color signal. The 

The present invention relates to a display control video signal synthesis unit synthesizes the generated 

system with a control of background luminance and character video signal, character video luminance or 

color. The system according to the present invention is 10 color signals, and background luniinance or color data 

used, for example, for a display control in a personal from the background luminance setting register. The 

signal,Vcharacter video £d signal, a character video S"* 8 ^™ ' l™^^e tone or color 

green signal, a character video blue signal, a character desi r gna by ^background luminance settmg regis- 

video intensity signal, a graphic video red signal, a tfr for an mtermediate range where the character video 

graphic video green signal, a graphic video blue signal, signal is absent. 

and a graphic video intensity signal are used. 20 BRIEF DESCRIPTION OF THE DRAWINGS 

The priority between a character video selection 

signal and a graphic video selection signal is determined In the drawings; 

by a video signal priority circuit. FIG. 1 shows an example of the display on the display 

The synthesis of the video signal is carried out in a plane of the display device in a prior art display system; 

video signal synthesis portion on the basis of the charac- 25 FIG. 2 shows the state of continuation of a character 

ter video selection signal and the graphic video selec- into the edge range in the display plane of FIG. 1; 

tion signal with the determined priority and a video FIG. 3A shows 3B a prior art display control system; 

enable signal generated in a video enable signal genera- FIG. 4A and 4B is a schematic diagram of a display 

tion circuit. The output of the video signal synthesis contro i system with a control of background luminance 

portion -is supplied to a cathode ray tube as a display 30 Qr 
device 

In orfcr to form a background having a selectable • ™*' ° f ^ V™^* 0 ™* * deo 

luminance tone or a selectaWe color on a^isplay pkne "^r*?^ ZT TTfT* « 

of the display device in the prior art system, it is neces- % ^ £ Y °f T^f ? 

sary to form such a background either by inverting the 35 . m< f- 7 shows me waveforms of the video enable 

signal for the character or by constituting the back- "S 0 ** "PPeanng m the system of FIG. 4; and 

ground from the graphic video red, green, blue, and FIG. 8 shows an example ofthe display on the display 

intensity signals. plane of the display device in the system of FIG. 4. 

rtJ^TS^^ a problem arises in DESCRIPTION OF THE PREFERRED 
that the adjustment of the background luminance tone 40 EA/mnnTvriJisjTc 
or the background color is difficult to adequately attain. cmikjuimhin i a 
Also, there is a problem in that the viewing of a charac- Before describing the preferred embodiments of the 
ter becomes difficult when the position of the character present invention, a prior art display control system of 
is on the border between the picture range and the edge the paper-white display type is described with reference 
range, since an edge ofthe character which is displayed 45 to FIGS. 1, 2, and 3. The paper-white type of display 
in black color continues into the same black color of the has been regarded as recommendable from the view- 
edge range on the display plane, so that ororiniination point of ergonomics. In FIG. 1, an example of the dis- 
of the duiracter from the edge range on the display p i ay on the CRT display plane of the prior art display 
plane becomes difficult. device is shown. The character picture such as Ai, Bi, 
SUMMARY OF THE INVENTION 50 c >» Di— or the like, and the graphic picture such as a 

It is an object ofthe present invention to provide an or the Uke are displayed in 

improveddisplaycontrolsystem with a control of back- ^ p l C * r T** " VT °^ 

ground lurninance or color data in which the adjust- ^.f"*™ ™*\ ln ^ ° f ^J****' 

ment of the background luminance tone or the back- 55 * mtc the character picture and the graphic pic- 

ground color is carried out satisfactorily, and to elimi- toc m black or another color, the back- 

nate the difficulty in the discrimination ofthe character &° md m P teture ran S e « displayed in white, and 

from the edge range on the display plane. ran « c » Splayed in black or another color. 

According to the present invention, there is provided The continuation of an edge of a black character and 
a display control system with a control of background 60 the black range * illustrated in FIG. 2, which 
lurninance or color data including: a character video shows an enlargement of the display of FIG. 1. 
signal generation unit for generating a character video As shown in FIG. 3, the display control system ofthe 
signal and character video luminance or color signals; a P^or art includes a central processor unit 11, a data bus 
video signal synthesis unit for synthesizing a resultant 12» a character video signal generation circuit 21, a 
video signal from a plurality of video signals; a display 65 graphic video signal generation circuit 22, a video en- 
unit for display using the resultant video signal; a back- able signal generation circuit 4, a video signal priority 
ground luminance setting register for setting back- circuit 5, a video signal synthesis portion 7, and a dis- 
ground luminance data or color data; a video signal play device 8. 
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In the case of a monochrome display method, for A display control system according to a preferred 
example, 16 luminance tones are used, and in the case of embodiment of the present invention is shown in FIG. 

a color display method, for example, 16 colors are used. 4. 

The character video signal generation circuit 21 de- The character video signal generation circuit 21, the 
livers a character video signal S(CV), a character video 5 graphic video signal generation circuit 22, the back- 
Ouminance) red signal S(CR), a character video (Iumi- ground luminance setting register 3, and the video en- 
nance) green signal S(CG), a character video (lumi- able signal generation circuit 4 are connected, via the 
nance) blue signal S(CB), and a character video (lumi- data bus 12, with the central processor unit (CPU) 11. 
nance) intensity signal S(CI). The character video signal S'(CV) from the circuit 21 

The character video signal S'(CV) is "1", or 4l 0 , * f 1° is supplied to one input terminal of the AND gate 24; 
generated in synchronization with the cycle period of the graphic video red, green, blue, and intensity signals 

video clock signals. The character video red, green, S(GR), S(GG), S(GB), and S(GI) from the circuit 22 

blue, and intensity signals are changeable with at least are supplied to the input terminals of the OR gate 23; 

one character unit and the graphic video signal S'(GV) from the OR gate 

The graphic video signal generation circuit 22 deliv- 15 23 is supplied to one input terminal of the AND gate 25. 

ers a graphic video Ouminance) red signal S(GR), a The first video enable signal S(VE1) from the video 

graphic video (luminance) green signal S(GG), a enable signal generation circuit 4 is supplied to another 

graphic video Quminance) blue signal S(GB), and a input terminal of the AND gates 24 and 25. 

graphic video Ouminance) intensity signal S(GI). The The character video signal S"(CV) from the AND 

timing of the generation of the signals S(GR), S(GG), 20 gate 24 and the graphic video signal S"(GV) from the 

S(GB), and S(GI) is the same as the timing of the gener- AND gate 25 are supplied to the input terminals of the 

ation of the signal S'(CV). video signal priority circuit 5. 

The signals S(GR), S(GG), S(GB), and S(GI) from In the video signal priority circuit 5, a priority deter- 

the graphic video signal generation circuit 22 are sup- mination is carried out between the supplied signals, and 

plied to an OR gate 23 which delivers a graphic video the character video selection signal S(GV), the graphic 

signal S'(GV). video selection signal S(GV), and the background lumi- 

The signal S'(CV) from the character video signal nation selection signal S(BL) are delivered from the 

generation circuit 21 and the signal S'(GV) from the video signal priority circuit 5 with the designation of 

OR gate are supplied to a video signal priority circuit 5 30 sequence of priority for each of the signals S(CV), 

which delivers a character video selection signal S(CV) S(GV) f and S(SBL). 

and a graphic video selection signal S(GV) with the The determination of priority in the video signal 

determined priority. The extermination of priority in priority circuit 5 is carried out either by hardware or by 

the video signal priority circuit 5 is carried out either by software. Usually the priority is given to the character 

hardware or by software. Usually the priority is given 35 video selection signal S(CV) over the graphic video 

to the character video selection signal S(CV) over the selection signal S(GV). 

graphic video selection signal S(GV). An example of the structure of the video signal prior- 

The signals S(CV) and S(GV) from the video signal ity circuit 5 is shown in FIG. 5. The truth value list for 

priority circuit 5, the signals S(CR), S(CG), S(CB), and the circuit of FIG. 5 is shown in FIG. 6. 

S(CI) from the character video signal generation circuit ^ In the truth value list of FIG. 6, the highest priority 

21, and a video enable signal S(VE) from the video is attributed to the signal S(CV), the next highest to the 

enable signal generation circuit 4 are supplied to the signal S(GV) ( and the lowest priority to the signal 

video signal synthesis portion 7. In the video signal S(BL). Accordingly, the background luminance selec- 

synthesis portion 7, logical operations on the basis of tion signal S(BL) is delivered only when neither the 

input signals are carried out by a group of AND gates 43 character video selection signal S(CV) nor the graphic 

711, 712, 721, 722, 731, 732, 741, and 742, a group of OR video selection signal S(GV) exists, 

gates 751, 752, 753, and 754, and a group of AND gates The video signal synthesis portion 6 includes a group 

761, 762, 763, and 764. of AND gates 611, 612, 613; 621, 622, 623; 631, 632, 633; 

The output signals OUT(R), OUT(G), OUT(B), and 641, 642, 643; a group of OR gates 641, 642, 643, and 

OUT(I) are supplied to a cathode ray tube 8 as the 50 644, and a group of AND gates 651, 652, 653, and 654. 

display device. The signal S(CV) from the circuit 5 is supplied to the 

In the horizontal scanning, usually the duration of the first input terminals of the AND gates 611, 621, 631, and 

signal S(VE) is shorter than the horizontal scanning 641. The signal S(GV) from the circuit 5 is supplied to 

period of a raster. In the vertical scanning, usually the the first input terminals of the AND gates 612, 622, 632, 

duration of the signal S(VE) is shorter than the vertical 55 and 642. The signal S(BL) from the circuit 5 is supplied 

scanning period of a raster. During the period when the to the first input terminals of the AND gates 613, 623, 

signal S(VE) is "1", the signals OUT(R), OUT(G), 633, and 643. 

OUT(B), and OUT© are delivered, and during the The character video red, green, blue, and intensity 

period when the signal S(VE) is "0", the signals signals S(CR), S(CG), S(CB), and S(CI) from the circuit 

OUT(R), OUT(G), OUT(B), and OUT(I) are masked 60 21 are supplied to the second input terminals of the 

so that a display of black is carried out AND gates 611, 621, 631, and 641, respectively and the 

In the system of FIG. 3, the signals OUT(R), graphic video red, green, blue, and intensity signals 

OUT(G), OUT(B), and OUT(I) correspond to colors S(GR), S(GG), S(GB), and S(GI) are supplied to the 

red(R), green(G), blue(B), and light intensity (I). By second input terminals of the AND gates 612, 622, 632, 

using 4 bits of OUT(R), OUT(G), OUT(B), and 65 and 642, respectively. 

OUT(I), a display with 16 tones for the monochrome The background luminance red, green, blue, and 

representation or a display with 16 colors for the color intensity signals S(BR), S(BG), S(BB), and S(BI) from 

representation is carried out the background luminance setting register 3 are sup- 
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plied to the second input terminals of the AND gates 
613, 623, 633, and 643, respectively. 

The first video enable signal S(VE1) for character 
video signal and the second video enable signal S(V£2) 
for background luminance signal are delivered from the 
video enable signal generation circuit 4. The first video 
enable signal S(VE1) is supplied to the second input 
terminals of the AND gates 24 and 25, and the second 
video enable signal S(VE2) is supplied to the second 
input terminals of the AND gates 651, 652, 653, and 654. 

The output OUT(R) of the AND gate 651, the output 
OUT(G) of the AND gate 652, the output OUT(B) of 
the AND gate 653, and the output OUT(I) of the AND 
gate 654 are supplied to a cathode ray tube 8 as the 
display device. 

In the system of FIG. 4, only when both the charac- 
ter video selection signal S(CV) and the graphic video 
selection signal S(GV) are "0", Le., when there is no 
information to be displayed on the display device 8, 
does the background luminance selection signal S(BL) 
become active, so that the field having a background 
luminance or background color provided on the basis of 
the background luminance signals S(BR), S(BG), S(BB) 
and S(BI) from the background luminance setting regis- 
ter 3 is displayed on the display device 8. 

The first video enable signal S(V£1) and the second 25 
video enable signal S(V£2) are produced with a timing 
relationship as illustrated in the waveforms (1) and (2) in 
FIG. 7. 

As shown in FIG. 7, during one horizontal scan, the 
active period of the signal S(VE2) is longer than the 30 
active period of the signal S(VE1). 

Similarly, during one vertical scan, the active period 
of the signal S(VE2) is the same as or longer than the 
active period of the signal S(VE1). 

Due to the operation of the AND gates 24 and 25 
(FIG. 4), the character video signal S"(CV) and the 
graphic video signal S"(GV) are active during the per- 
iod when the signal S(VE1) is "1", and masked during 
the period when the signal S(V£1) is "0". 

Similarly, the outputs OUT(R), OUT(G), OUT(B), 40 
and OUT(I) are delivered from the AND gates 651, 
652, and 653 under the control of the signal S(V£2). 

The signal S(VE1) is selected so that the signal is "1" 
during the dot indication span in horizontal and vertical 
directions prescribed by the display specification for a 45 
display device. 

The signal S(VE2) is selected so that the period of 
"1" of the signal is as long as possible without the occur- 
rence of back-raster. The nature of the signal S(VE2) 
depends on the capability of the display device 8. 

As shown in FIG. 7, there are the periods "ti" where 
both the character video signal S'(CV) and the graphic 
video signals S(GR), S(GG), S(GB), and S(GI) are 
masked, since the period of 44 1" is longer in the signal 
S(VE2) than in the signal S(VE1). The background 
luminance selection signal S(BL) is delivered during the 55 
periods "ti" Hence, the field having a background 
luminance or background color is displayed on the 
display device 8 during the periods "ti", and accord- 
ingly, an intermediate range is formed on the display 
plane between the edge range and the picture range, as 60 
shown in FIG. 8. 

Therefore, the background luminance indication 
range is always greater than the picture range for char- 
acter and graphic indications so that the undesirable 
continuation of an edge of a displayed character into the 63 
dark range, as shown in FIG. 2, is prevented. 

In the system of FIG. 4, the background luminance or 
background color on the display plane can be freely and 
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satisfactorily adjusted, and the undesirable continuation 
of character displayed in black color into the edge 
range having the same black color is prevented. 

The refresh-memory method is usually adopted in the 
system of the present invention, however, it is also 
possible to use the bit-map method for character display 
in the system of the present invention. In the bit-map 
method, a graphic video signal generation circuit for 
formation of character is used instead of the character 
video signal generation circuit 21 in FIG. 4. 

In the system of the present invention, it is possible to 
use both a character video signal and a graphic video 
signal or a character video signal alone for the video 
signal. 

We claim: 

1. A display control system with a control of back- 
ground luminance or color data, comprising: 

video signal generation means for generating video 
signals and video luminance or color signals; 

video signal synthesis means for synthesizing a resul- 
tant video signal from a first plurality of said video 
signals; 

display means for a display using said resultant video 
signal; 

background luminance setting register means for 
setting background luminance data or color data; 

video signal priority means for determining a priority 
between some of said video signals to produce a 
priority selected video signal provided to said 
video signal synthesis means as one of said first 
plurality of said video signals; 

video enable signal generation means for generating a 
first video enable signal and supplying said first 
video enable signal to said video signal priority 
means and for generating a second video enable 
signal and supplying said second video enable sig- 
nal to said video signal synthesis means; . 

said video signal synthesis means synthesizing said 
first plurality of said video signal, video luminance 
or color signals, and background luminance or 
color data from said background luminance setting 
register means; 

first gate means, coupled between said video enable 
signal generation means and said video signal prior- 
ity means, for controlling a supply of said some of 
said video signals to said video signal priority 
means based on said first video enable signal; and 

second gate means, coupled to said video enable sig- 
nal generation means, for controlling a display of 
background in a background luminance tome or 
color designated by said background luminance 
setting register means for an intermediate range 
based on said second video enable signal when the 
first enable signal is absent. 

2. A system according to claim 1, wherein said video 
signal generation means includes: 

character video signal generation means for provid- 
ing character video signals and character video 
luminance or color signals; and 

graphic video signal generation means for generating 
graphic video signals, and wherein, 

said video signal priority means determines the prior- 
ity between character video signals from said char- 
acter video signal generation means and graphic 
video signals from said graphic video signal gener- 
ation means, and said graphic video signals from 
said graphic video signal generation means com- 
prising some of said first plurality of said video 

signals applied to said video signal synthesis means. 
• « * * * 
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